Background/Aim. Adolescents are vulnerable group in term of acquisition of oral health-related knowledge, habits and attitudes.
Introduction
Adolescents are vulnerable group in terms of acquisition of oral health-related knowledge, habits and attitudes. Due to their dynamic physical and psychoemotional development, the pre-established habits are being changed and new patterns of behavior and value systems are being formed under the influence of their immediate environment, peers and informal groups, which might increase the risk of impairing one's health. Smoking, inadequate nutrition, "forgetting" about the oral hygiene, and a lack of understanding of the risks arising from existing forms of inadequate health behavior, may adversely affect the oral health of adolescents 1 . Risk behavior not only affect clinical aspects of oral health, but may also have a negative impact on adolescents' oral health-related quality of life. To measure oral healthrelated behavior, Kawamura 2 developed Hiroshima University Dental Behavior Inventory (HU-DBI) which contains twenty questions mostly related to oral hygiene behavior. Studies that compared the oral health-related attitudes and behaviors among dental students around the world, using HU-DBI questionnaire translated into several languages, revealed significant differences among students from different countries and cultural groups 3, 4 . This indicates that HU-DBI index can be used to assess dental behavior worldwide.
The modern concept of oral health care for adolescents implies that the focus of attention is transferred from clinical parameters onto broader health determinants -psychological, social and physiological. Impact of impaired oral health on everyday life is subtle and pervasive, influencing eating, sleep, work and social roles. Therefore, comprehensive evaluation of oral health should not be based solely on clinical data but connected with clinical findings. In order to assess the impact of oral health conditions on quality of life, different scales have been developed. Most of them are designed and tested on adult population. Among the scales that measure the impact of oral health on daily activities of adolescents for their reliability and validity in different cultural environments the one that stands out is "Oral Impacts on Daily Performances" (OIDP) 5 . Serbian version of OIDP was introduced in 2012 and applied to geriatric population 6 . The aim of this study was to examine how dental anxiety, oral health-related behavior and clinical parameters of adolescents oral health affect their oral health-related quality of life as captured by OIDP index.
Methods
This cross-sectional study included 404 first grade secondary school students (aged 15 years). Subjects were randomly recruited from the list provided from ten previously randomly selected schools from different municipalities in the city of Belgrade.
Data regarding oral health behavior were collected using a Serbian version of the English HU-DBI 2 . Questions have two possible forms of answers (agree/disagree). Quantitative assessment of the attitudes and behaviors related to oral health can be determined on the basis of the total number of adequate responses with a maximum score of 12. Higher score indicates more appropriate oral health-related attitudes and behavior 7 . In calculating the HU-DBI score, 1 point was awarded for each "agree" answer to questions 4, 9, 11, 12, 16 and 19, and for each "disagree" answer to questions 2, 6, 8, 10, 14 and 15. Three additional questions regarding oral hygiene and smoking habits were included in the final Serbian version of HU-DBI questionnaire, with no impact on HU-DBI score.
The estimation of the quality of life in relation to oral health of adolescents was measured using OIDP questionnaire. The OIDP index refers to oral impacts the subjects experienced due to their mouth and teeth problems, during the previous 6 months period, in relation to: 1) eating, 2) speaking and pronouncing clearly, 3) cleaning teeth, 4) sleeping and relaxing, 5) smiling without embarrassment, 6) maintaining emotional state, 7) enjoying contact with other people and 8) carrying out major school work. The scale used was in the range: (0) "never" or "less than once a month", (1) "once or twice a month", (2) "once or twice a week" (3) "3-4 times a week", (4) "every or nearly every day". We used the shortened version of the OIDP questionnaire with unweighted frequency scores. 6 Total score was calculated by adding the 8 OIDP items, with the possible scope ranges from 0 to 32. For analysis, dummy variables were constructed yielding the categories 0 = "never affected" (including the original category 0) and 1 = "affected less than once a month or more often" (including the original categories 1-4).
Dental anxiety levels in adolescents were measured using a modified version of Corah's Dental Anxiety Scale (MDAS) 8 . This scale estimates respondents' feelings the day before going to the dentist, during his/her stay in the waiting room, in the chair before the intervention starts, at the beginning of the intervention and while receiving anesthesia. Answers were ranked on a scale from 0 to 4, with 0 -denoting not frightened at all; 1 -a little frightened; 2 -moderately frightened; 3 -quite frightened; 4 -extremely frightened.
Clinical dental examination was undertaken by three previously trained and calibrated dentists in school classrooms, under natural light. The number of healthy, decayed, filled and missing teeth (DMFT) index was recorded, as well as the presence of the visual signs of gum inflammation (redness and gingival enlargement).
The SPSS 17.0 (SPSS, Inc., Chicago, IL, USA) program was used to analyze the data. Simple frequency tables and descriptive statistics (means and standard deviations) were processed and analyzed by χ 2 and Fisher's exact tests. Differences in DMFT score and its components in relation to agree/disagree responses of HU-DBI questionnaire were assessed using independent samples t-test.
Pearsons' correlation coefficient was calculated for OIDP items. The influence of clinical parameters for assessing oral health, oral health-related behavior and dental anxiety on the quality of oral health was evaluated using logistic regression.
The significance level established for all analyses was p < 0.05. 
Results

Clinical examination
All healthy teeth (DMFT = 0) were found in only 35 (8.66%) patients. Less than a third of respondents (119 adolescents, 29.46%) had no untreated teeth at the time of examination decayed or carious teeth (DT) = 0]. Average number of [decayed teeth was DT = 2.65 ± 0.14 ( Table 1) . Average number of filled teeth (FT), which represents treated dental pathology, was mean ± SD = 2.71 ± 0.14, denoting a rather low dental treatment rate. The presence of gingival inflammation (redness, swelling and/or bleeding from marginal gingiva) was observed in 74.9 % of adolescents.
Oral health-related behavior
Adolescents expressed moderately acceptable oral health-related behavior measured by HU-DBI questionnaire. HU-DBI score ranged from 2 to 11 with average value of 6.27 ± 0.27. The female subjects had a higher score (6.28 ± 1.45) compared with male subjects (6.22 ± 1.45; p < 0.05). HU-DBI questionnaire items and percentage of agree/disagree responses are presented in Table 2 . Dental visits at least once a year were reported by 67.3% adolescents, more often by girls (p < 0.05). Bleeding gums were reported by 18.4% of participants; 65.1% answered that it was impossible to prevent gum disease with only toothbrushing. Majority of subjects (70.7%) reported that they had been professionally taught how to brush their teeth, girls more often than boys (p < 0.05). Toothpaste was considered necessary for brushing in 91.8% of subjects, more often among girls (p < 0.05). Almost half of the subjects used toothbrush with hard bristles and brushed with hard strokes, girls more often than boys (p < 0.05). Postponing of dental visits until toothache was reported by 47.1% of adolescents. Majority of subjects reported brushing twice a day or more often (86.2%), girls more often than boys (p < 0.001), but only 13.4% reported regular flossing and 30.3% daily use of mouth rinses. Nearly one quarter of adolescents (23.3%) reported smoking cigarettes every day.
Significant differences between DMFT, DT, missed teeth (MT) or FT values in relation to agree/disagree HU-DBI responses were found in Items 1, 2, 5, 6, 13, 14, 16, 18, 19 and 22 (Table 3) . Agreement with the statement "I go to see the dentist at least ones a year" was related with significantly lower DMFT (p < 0.01) and FT (p < 0.05). Agreement with the statement "My gums bleed when I brush my teeth" was related to higher DMFT score, DT and MT components (p < 0.05). A significant correlation was observed between negative attitude "I think that I cannot help having false teeth when I am old" and high MT component (p < 0.05). Subjects who agreed with the statement "I think my teeth are getting worse despite my daily brushing" had higher DMFT score and higher DT component (p < 0.01). Subjects who received feedback from their dentist regarding their brushing efficacy had lower DMFT score, DT and MT components (p < 0.01).
Those who were satisfied with the appearance of their teeth had significantly lower DMFT score, DT, MT and FT components (p < 0.01).
Dental anxiety
Adolescents expressed moderate dental anxiety levels. Dental anxiety score ranged from 5 to 25, with the mean of 12.16 ± 5.47. Girls were signifficantly more anxious compared with boys (12.86 ± 5.54 vs. 10.36 ± 4.8, respectively; p = 0.001).
Oral health-related quality of life
At least one oral impact was reported in 49.50% of adolescents. The frequency of oral impacts was greater in females (53.08%) than males (40.54%), χ 2 = 5.06; p = 0.024. Oral health most frequently affected eating and enjoying food (26.73%), tooth cleaning (27.47%), and sleep and relaxation (16.83%), while least severe impacts affected speaking and pronouncing words (6.19%) and social life of adolescents (6.93%). Table 4 shows correlation matrix for OIDP frequency scores (1) (2) (3) (4) (5) (6) (7) (8) . The inter-item correlation coefficients among the eight OIDP items ranged from 0.05 (between eating and emotional status) to 0.57 (between showing teeth and carrying out work). There were no negative correlation coefficients, indicating the homogeneity among the items. After OIDP score was dichotomized into 2 categories: 1) no oral impacts (OIDP score = 0) and 2) presence of oral impacts (OIDP score > 0), oral health behavior of subject who reported one or more oral impacts was compared with subjects with no oral impacts. Subjects with one or more oral impacts more frequently reported: gums bleeding during tooth brushing (χ 2 = 10.28; p = 0.001); worries about the color of their teeth (χ 2 = 9.18; p = 0.002); presence of white sticky deposits on their teeth (χ 2 = 4.78; p = 0.029); belief that having false teeth was inevitable in older age (χ 2 = 13.07; p = 0.0001); delaying to see the dentists until they had toothache (χ 2 = 21.95; p = 0.0001); brushing their teeth by using strong strokes (χ 2 = 19.30; p = 0.0001); less satisfaction with the appearance of their teeth (χ 2 = 28.06; p = 0.0001). No significant differences regarding dental visits pattern, brushing frequency, use of dental floss and mouth washes and smoking habit were obtained in subjects who reported one or more oral impacts compared to those with no impacts.
Adolescents who had untreated decayed teeth had greater mean OIDP score compared to those with fully treated teeth (F = 6.39; p = 0.42). Those with positive history of tooth extraction had greater oral impacts compared to those with no teeth extracted (F = 1.94; p = 0.25).
Oral health-related quality of life was better among adolescents who self-rated their oral health as good (OIDP = 1.47 ± 2.80), compared with those who percieved their oral health as moderately good (OIDP = 2.44 ± 3.53), or poor (OIDP = 4.55 ± 5.99; F = 10.81; p = 0.001).
Correlation among HU-DBI, OIDP and MDAS score, DMFT score, DMFT components and presence of gingival inflammation were represented in Table 5 . Logistic regression showed that MDAS score, HU-DBI index and worrying about the color of the teeth predominantly affected OIDP score.
Discussion
The participants of this study, were randomly selected from the population of secondary schools in Belgrade. Thus, they might have captured the variety of characteristics of 15-year-old adolescents attending secondary schools in the Serbian capital.
In our study adolescents reported acceptable oral hygiene behavior, with 86% of adolescents brushing teeth twice a day, but high prevalence of gingivitis indicated inadequate brushing. In a study of brushing behavior in children from 32 European countries and North America, authors reported that percentage of children who brush their teeth more than once a day ranged from 16% to 80% among boys and from 26% to 89% among girls, with tendancy to increase with child age in some countries, and decrease in other countries 9 . Our study revealed that nearly half of subjects postponed dental visit until toothache appear, and 67% of adolescents reported at least one dental visit within past year. Sympthom related dental visits prevailed over regular checkups. In The Serbian Population Health Survey conducted by the Serbian Ministry of Health in 2006 10 , decrease in dental visits once a year, from 36.8% to 30.7% from 2000 to 2006, but also the increase in the number of regular dental checkups, were reported. However, compared to the year of 2000, the percentage of children and youth who visited a dentist in the previous year, increased from 58.9% to 63.7%.
In the Central and Eastern European countries, increased prevalence of dental caries in school children and adolescents is associated with inconsistent implementation of preventive measures and lack of organized health promotion activities 11 . Also, high prevalence of caries in developing countries may be partly explained by the fact that the health system of these countries is still in transition 12 . Unfortunately, since health promotion activities in Serbia are not systematicaly and consistently implemented and the health care system is oriented toward treatment rather than prevention of oral diseases, high DMFT score in 15-year-old adolescents is not surprising.
Adolescents oral health status determined in this study, in terms of realized risk of developing caries and periodontal disease, is characterized by high prevalence of dental disease (with 91% of adolescents with DMFT > 0), with 45% of untreated dental decay (DT/DMFT). In a total sample, mean DMFT score was 5.84. Some other studies reported that average DMFT score in group of 15 years old subjects was 1.8 in Germany 13 , 3.19 in Greece 14 , 4.3 in Slovenia 15 , and 6.6 in Bosnia 16 . Better oral health-related behaviors were associated with better dental status. OIDP score was affected by dental behavior, dental anxiety levels and clinical parameters of oral health. Consistent with the results reported in OIDP surveys 17, 18 , difficulty with eating and enjoying food and cleaning teeth were the impacts most frequently reported. Untreated dental caries and history of tooth extraction were related to higher oral impact score indicating good discriminant validity of Serbian version of OIDP scale. Higher OIDP score was related with poor self-perceived oral health. Adolescents mostly rated their oral health as good, similarly to previous findings 19 . Östberg et al. 20 reported that adolescents usually gave insufficient priority to oral health, e.g. tooth cleaning, fluoride supplements and diet habits, being unaware of their own respectively regarding oral health.
Our findings might be useful in setting oral health goals and determining treatment needs in population of Serbian adolescents, as suggested by other authors 21 . Organization of oral health care should be planned on the basis of dental care needs. The information most commonly used in the organization of oral health care, is population dental caries experience and prevalence of clinically detectable oral health problems. However, service planning should include wider, psychosocial determinants of oral health 22 , since they could affect people's everyday life in a significant manner.
Conclusion
Oral health-related quality of life in adolescents in Belgrade was affected by their behavior, dental anxiety and oral health state. Public health policies that address adolescents with poor oral health might be helpful in improving both clinical and psychosocial determinants of oral health as well as their oral health-related quality of life.
